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the atoms of all elements are formed by the condensation of atoms of
hydrogen, this element being the primary matter or protyle (Greek prote first,
hule matter).

In 1812 Davy had suggested that the " undecompounded substances "
[elements] are compounds of hydrogen " with another principle as yet
unknown in the separate form," and that " the same ponderable matter in
different electrical states, or in different arrangements, may constitute
substances chemically different." This was strikingly confirmed by recent
work on the structure of the atom.

Front's hypothesis was disproved by accurate determinations of
atomic weights by Berzelius, but it continued to have extraordinary
fascination. Dumas and Stas in 1841 redetermined the atomic weight
of carbon, finding it almost exactly 12 and showing that Berzelius had
made an error in this case of no less than 2*5 per cent. When these two
experimenters found in 1842 that the atomic weight of oxygen was
almost exactly 16, interest in Prout's hypothesis revived. The atomic
weight of chlorine is nearly 35-5, so that Marignac suggested that
atomic weights are multiples of AaZ/the atomic weight of hydrogen, and
Dumas proposed a quarter.

Marignac (1860) also suggested that small variations of composition of
compounds would explain the deviations from whole numbers. This con-
tains the germ of the modern theory of isotopes. Stas, beginning with
" an almost complete confidence in the exactness of the law of Prout,"
was led by his researches to conclude that it "is only an illusion, a pure
hypothesis definitely contradicted by experiment " : it was also rejected
by Mendel6eiL

Interest in Prout's hypothesis revived as a result of experiments by
Crookes (1887) on the discharge of electricity through gases at very low
pressure. Crookes assumed that electricity is carried in vacuum tubes
by a very attenuated *' fourth state of matter," which he identified with
protyle. This was the beginning of the electrical theory of matter,
which forms the subject of the following chapter.

Apart from hypothetical considerations, interesting regularities
appear in the periodic system itself.

Rydberg (1914) observed that the first short period contains 2=2.1s
elements ; the two short periods from Li to N"e, and from Na to A, contain
each 2.22 = 8 elements. The two long periods, from K to Kr, and Rb to Xe,
contain each 2.32 = 18 elements. These should, if the same regularity holds
good, be followed by two very long periods containing each 2.42 = 32
elements, of which the first is known but only a fragment of the second
exists. Bohr (1921) wrote Rydberg's numbers as 2 = 1.2, 8 = 2.4, 18 = 3.6,
and 32 = 4.8. Experiments on the scattering of X-rays by gases, and
modern atomic theory, indicate consecutive positions for hydrogen and
helium. Rydberg considered that two hypothetical gases should come
between H and He, and he identified them with coronium and nebulium,
evidence of which was supposed to have been found in the spectra of the sun
and nebulae. The existence of coronium (supposed by Nicholson to have